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The conservation status of 443 species of macrofungi known from South Australia has been 
evaluated using a modified ROTAP system. Species known only from the holotype, lectotype 
or neotype collection constitute 22% of the taxa studied. Only 34% of taxa are known from 
conservation reserves in South Australia. No species is listed as extinct even though not 
recollected for more than 50 years because there has been no searching for or monitoring of the 
macro-mycoflora. 
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Introduction 

Worldwide our knowledge of microorganisms is inadequate. It is 
estimated that less than five per cent of species of microorganisms on Earth 
have been named (Hawksworth, 1997). Of those that have been named for 
most relatively little is known of their distribution, ecological requirements and 
ecological roles. The World Conservation Union (IUCN) Red List criteria 
endorsed in 1994 consist of a set of decision rules based on quantitative 
thresholds of population size, distributional ranges, rates of decline, and 
extinction risk. The guidelines define three categories of threatened taxa, 
critically endangered, endangered, and vulnerable, for which criteria were 
specified in the form of quantitative decision rules. Additional categories 
defined qualitatively apply to extinct, lower risk, poorly known and those taxa 
yet to be assessed. The rules were designed to be applicable to all organisms 
except microorganisms (World Conservation Union, 1994, Preamble 1)! 

Numerous definitions of threat categories have been developed over time 
and have been adapted for application to different phyla and different regions 
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(Munton, 1987). In Australia four successive listings of threatened vascular 
plants have been prepared under the Rare or Threatened Australian Plants 
(ROTAP) system (Briggs and Leigh, 1995). The ROTAP system uses 
definitions of threat categories based on IUCN categories originally applied to 
mammals (Goodwin and Holloway, 1972). In the ROTAP system threat is 
qualitatively assessed according to expert knowledge. 

In Australia perhaps the best known terrestrial microorganisms are the 
macrofungi. In eucalypt forests and woodlands these fungi are commonly 
ectomycorrhizal symbionts, or litter and wood decomposers, and hosts to 
diverse arthropods and other microorganisms (Warcup, 1986; May and 
Simpson, 1997). The concepts of micro- and macrofungi have no phylogenetic 
significance. However, for field ecologists they are a convenient demarcation 
with a long history of usage. Molecular, ultrastructure and cell wall chemistry 
studies have shown that the traditional concept of fungi as a group of 
saprophytic or parasitic heterotrophic organisms that lack chlorophyll and 
reproduce by spores is artificial. Organisms traditionally considered fungi are 
now known to belong in three kingdoms: the Fungi or Eumycota, the 
Chromista and the Protoctista. Most macrofungi are Eumycota subphyllum 
Holobasidiomycetidae. Molecular studies of representative taxa of the orders 
and families included in this study have shown the presently accepted 
supraspecific classifications are not phylogenetically robust (Hibbett and 
Vilgalys, 1993; Hibbett and Donoghue, 1995; Hibbett et al., 1997; Lutzoni, 
1997; Bruns et al., 1998; Hopple and Vilgalys, 1999; Hughey et al., 1999; Pine 
et al., 1999; Moncalvo et al., 2000; Thorn et al., 2000; Miller et al., 2001). 
Inevitably there will be many changes in classification and nomenclature in the 
next few ye: 

In Australia and overseas studies of the conservation status of fungi, both 
individual species and communities, has lagged behind that of the angiosperms 
and vertebrates. Most macrofungi form basidiomata only seasonally—for most 
of the year they exist as a diffuse mycelium or as resting structures (e.g. 
sclerotia) in the substratum. Fruiting is induced by diverse factors that are 
mostly poorly understood but that include favourable environmental conditions 
(e.g. temperature, moisture, humidity, light), nutrient reserves, presence of 
sexually compatible genotypes, presence of stimulatory microorganisms and 
exposure to particular inducing factors (e.g. fire) (Warcup, 1986). Most 
macrofungi form basidiomata in autumn and winter. Many mycelia do not fruit 
every year. Thus the fungus may be present but not recognisable using 
morphological criteria. Molecular probes offer promise of overcoming this 
difficulty (Glen ef al., 2001). Furthermore individual mycelia may be very 
extensive and long-lived. The number of genets in an area is of greater 
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Table 1. Categories of threatened macrofungi as used for IUCN Red Data Book Lists in 

Europe. 

1. Extinct species: species that have not been found for several decades in spite of intensive 
field work. 
Endangered species: rare species that have strongly decreased in the 20th century and/or 
occupying habitats that are endangered or declining. 
Vulnerable species: species that are likely to become endangered in the near future if the 
causal agents of their decline are not reduced or removed. 
Rare species: species with small populations or few sites that are not at present threatened, 
but may become at risk without adequate protection. 

5. Indeterminate: care demanding species that cannot be placed in one of the above categories 

owing to lack of information. 


3 
3 
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conservation significance than the number of basidiomata formed. At present 
there are few published data on size and genetic diversity of any reserved 
population of any taxon of macrofungus in Australia. These difficulties have 
not prevented scientists in Europe from developing conservation classifications 
for fungi based on earlier IUCN criteria (Pegler et al., 1993). The five 
conservation categories recognised by Arnolds and de Vries (1993) are listed in 
Table 1. 

In 1997 a revision of the agaric, bolete and puffball mycoflora of South 
Australia was published (Grgurinovic, 1997). The study was based in large part 
on the collections in the State Herbarium of South Australia, Adelaide (AD). 
That institution had not previously employed a fungal taxonomist. However, it 
housed the very extensive collections made in South Australia and New South 
Wales by J.B. Cleland. Grgurinovic (1997) revised the collections using the 


generic and family concepts of Jülich ( 
collections studied by Grgurinovic (1997) 
macrofungi (Holobasidiomycetidae): the 

polyporoid and stereoid fungi of South Austral 


Materials and methods 


Taxonomic information 

Nomenclatural details of the species inc! 
Grgurinovic (1997, 2000). However, we have 
reflect present knowledge. Thus the families 
the Amanitales, Cortinariales, Entolom 


981) and Singer (1986). The 
comprise but a portion of the 
clavaroid, corticioid, hydnoid, 
ia have still to be studied. 


uded in this study are as given in 
rearranged some Orders to better 
placed by Grgurinovic (1997) in 
atales, Meruliales, Pluteales, 


Polyporales, Schizophyllales and Tricholomatales plus the Omphalotaceae 


have been included in the Agaricales in t 





is study. The Gauteriales and 


Sclerodermatales are included in the Boletales, while the Geastraceae and 
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Table 2. Agaricales, Boletales, Cantharellales, Lycoperdales, Phallales and Russulales 


recorded in South Australia. 


Species 


Habit Distribution Status 


Comments 





AGARICALES 
Agaricaceae 
Agaricus arvensis 
Agaricus arvensis var. fragrans 
Agaricus austrovinaceus* 
Agaricus campestris 

Agaricus xanthodermus 
Amanitaceae 

Amanita angustispora* 
Amanita bambra* 

Amanita bulbosa* 






s 





Amanita cineroannulosa* 


Amanita clelandii* 
Amanita conicobulbosa* 
Amanita farinacea 
Amanita grisella 
Amanita grossa 
Amanita ingwa* 


Amanita kammala* 
Amanita luteofusca* 
Amanita muscaria 
Amanita ochrophylla 
Amanita rubescens 
Amanita subalbida* 
Amanita sublutea* 


Amanita variabilis* 


Amanita xanthocephala 


Limacella pitereka* 


nan 
“uz ZZZZz^ 
^ AAnN 
= 
s 
x 


m 
a 
» 
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* type collection from South Australia. 


Distribution: A = Australian Capital Territory, N 


Introduced from NH 
Introduced from NH 


Introduced from NH 
Introduced from NH 


N and W in Wood (1997) 


Known only from 
holotype 

Known only from 
Encounter Bay 

N in Wood (1997) 


W in Wood (1997) 
Q in Wood (1997) 


Known only from 
holotype 

Known only from 
holotype 

N in Wood (1997) 
Introduced from NH 


Introduced from NH 

N in Wood (1998) 
Known only from 
Encounter Bay 

Known only from 
holotype 

Q in Wood (1998); W in 
Bougher and Syme 
(1998) 


= New South Wales, NT = Northern 


Territory, Q = Queensland, S = South Australia, T = Tasmania, V = Victoria, W = Western 
Australia. Habit: C = coprophilous, E = ectomycorrhizal, L = lichenised, M = musicolous, N = 
nematophagous, P = plant pathogen, LS = litter saprotroph, SS = soil saprotroph, WS = wood 
saprotroph. Status: see Tables 3 & 4. Comments: NH = Northern Hemisphere. 
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Table 2. (continued). 


Fungal Diversity 








Species Habit Distribution Status Comments 

Armillariaceae 

Armillaria luteobubalina P, WS N,Q,S,T, 4NB Q, V, in Kile and 

VW Watling (1983); W in 

Bougher and Syme 
(1998) 

Armillaria mellea P,WS ST 4K Introduced from NH 

Tricholomopsis rutilans WS N, S, W 4N Possibly introduced. W 
in Bougher and Syme 
(1998) 

Bolbitiaceae 

Agrocybe limonia* SS S 3K 

Agrocybe mullauna* SS S 2K 

Agrocybe olida SS S IR Known only from 
holotype 

Agrocybe parrumbala* C,SS NS 4K 

Agrocybe tunicola* C,SS. S8 2K 

Bolbitius titubans CDS Ny Sh: 4NB Introduced from NH 

Bolbitius vitellinus c Sw 4NB Introduced from NH 

Conocybe crispa SS S 3N Introduced from NH 

Conocybe tenera [o N, S 4NB Introduced 

Conocybe weema* ic. S IR Known only from 
holotype 

Collybiaceae 

Callistosporium krambrukum* SS S IR Known only from 
holotype 

Collybia alutacea* SS s IR Known only from 
holotype 

Collybia eucalyptorum* ws S 2K 

Collybia endota* LS S IR Known only from 
holotype 

Collybia kurara* LS S IR Known only from 
holotype 

Collybia moola* ES S IR Known only from 
holotype 

Collybia nijerria* LS S IRB Known only from 
holotype 

Collybia percava* LS S 2KB 

Collybia pinacolens* LS S IR Known only from 
holotype 

Collybia subdryophila* SS N,S 4K A complex of species 

Gymnopus villosipes (Cleland) LS S IR Introduced from NH 


Desjardin, Halling & B.A. 
Perry* [= Micromphale 
villosipes] 


—M——————————— 
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Table 2. (continued). 














Species Habit Distribution Status Comments 

Collybia yerilla SS S IR Known only from 
holotype 

Marasmiellus kindyerracola* LS S IR Known only from 
holotype 

Micromphale australiense* WS S IRB Known only from 
holotype 

Micromphale mirramirildnum* WS S 2KB 

Micromphale rugosum* WS S IR Known only from 
holotype 

Coprinaceae 

Copelandia cyanescens c N,Q 4N Introduced from 
Americas 

Coprinus arenacolens* LS S IR No extant collection 

Coprinus comatus SS N, S, V,W 4NC Introduced. N and V 
(unpublished data). W in 
Bougher and Syme 
(1998) 

Coprinus disseminatus SS NS ANB Introduced from NH 

Coprinus ephemerus G S IR Introduced from NH 

Coprinus karwinicola* Ws S IR Known only from 
holotype 

Coprinus niveus fei S 3KB Introduced from NH 

Coprinus plicatilis SS S 2K Introduced from NH 

Coprinus radicatus* C s 2K 

Copr: sterquilinus C S 2NC Introduced from NH 

Coprinus subpronus* SS sS 3K 

Coprinus truncorum WS NS 4NC Introduced from NH 

Coprinus virgulacolens* LS s IR Known only from 
lectotype 

Lacrymaria asperospora* SS, S, W 4NB W in Bougher and Syme 

WS (1998) 

Panaeolina foenisecii SS N, S, W 4N Introduced from NH 

Panaeolus antillarum C NS 4N Introduced from NH 

Panaeolus fimicola SS NS 4NC Introduced from NH 

Panaeolus paludosus* SS S 3K 

Panaeolus rickenii SS N, S 4NC Introduced from NH 

Panaeolus sphinctrinus Ç N, S, V 4NB Introduced from NH 

Psathyrella bambra* WS N,S 4KB 

Psathyrella echinata* WS s 2K 

Cortinariaceae 

Cortinarius archeri E N,S,T,W 4NB W in Bougher and Syme 
(1998) 

Cortinarius areolatoimbricatus* E NS 4K 

Cortinarius australiensis* E N, S, W 4NB W in Bougher and Syme 


(1998) 
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Table 2. (continued). 


Fungal Diversity 








Species Habit Distribution Status Comments 

Cortinarius austroalbidus* E S IRB Known only from 
holotype 

Cortinarius austroevernius E N, S 4KC 

Cortinarius austropallescens* E S IR Known only from 
holotype 

Cortinarius bambrus* E S IR Known only from 
holotype 

Cortinarius basibulbosus* E s IR No extant collection 

Cortinarius basirubescens* E S, W 4N W in Bougher and Syme 
(1998) 

Cortinarius bundarus* E S IR Known only from 
holotype 

Cortinarius castaneofulvus* E s 2KB 

Cortinarius cinnamoneobadius* E S IR No extant collection 

Cortinarius erythraeus E S, Ww 4NB W in Bougher and Syme 
(1998) 

Cortinarius fiveashianus* E SW 4KB W in Glen et al. (2001) 

Cortinarius fragilipes* E S 2KB 

Cortinarius grantalius* E S IR Known only from 
holotype 

Cortinarius ianthinus* E S IR Known only from 
lectotype 

Cortinarius kiambramensis* E S IRB Known only from 
holotype 

Cortinarius kilpanius* E S IR Known only from 
holotype 

Cortinarius lavendocaeruleus* E S IR No extant collection 

Cortinarius lavendulensis* E Sw 4K W in Bougher and Syme 
(1998) 

Cortinarius lilacinofulvus* E S IR Known only from 
lectotype 

Cortinarius microarcheri* E S, WwW 4K W in Glen et al. (2001) 

Cortinarius ochraceofulvus* E s IR Known only from 
lectotype 

Cortinarius oleaginus* B S IR Known only from 
neotype 

Cortinarius rotundisporus E NSW 4NB W in Bougher and Syme 
(1998) 

Cortinarius russeocinnamoneus* E S 2RB No extant collection 

Cortinarius sinapicolor* B S, W 4KB W in Bougher and Syme 
(1998) 

Cortinarius subarcheri* E S 3K 

Cortinarius subarvinaceus* E S 3K 

Cortinarius sublargus* E s 3K Perhaps in W (Glen et 


al., 2001) 


Table 2. (continued). 











Species 


Habit Distribution Status 


Comments 





Cortinarius veronabrunneus* 
Cortinarius vinaceocinereus* 
Cortinarius vinaceolamellatus* 


Cortinarius violaceohinnuleus* 


Dermocybe austroveneta* 
Dermocybe clelandii* 
Dermocybe kula* 
Dermocybe umbonata* 


Descolea recedens 
Galerina nana 
Galerina nyula* 


Galerina patagonica 


Gymnopilus brevipes* 


Gymnopilus eucalyptorum* 
Gymnopilus konkinyerius* 


Gymnopilus megasporus* 
Gymnopilus pampeanus 
Gymnopilus parrumbalus* 
Hebeloma crustiliniforme 
Hebeloma kammala 
Hebeloma lamelliconfertum* 


Hebeloma mesophaeum 
Hebeloma serratum* 


Hebeloma testaceum 
Ramicola subfulva* 


Setchelliogaster tenuipes 


Thaxterogaster cunninghamii 
Thaxterogaster flavovelus* 


Tubaria fivashiana* 
Tubaria furfuracea 
Tubaria rufofulva* 


E s IRC 
E Sw 4KB 
E Sw 4K 
E S IRC 
E S 2KB 
E S 2K 
E S 2KB 
E S IRC 
E N, S 4N 
SS S IRC 
M s IR 
LS, NS 4N 
WS 

WS S IR 
Ws NT, S 4KB 
WS S IR 
WS S 2K 
P,WS A,NS 4N 
WS s 2KB 
E SV 4NB 
E N,S 4KC 
E s IR 
E NS 4N 
E S IR 
E S IR 
E s IR 
E S, V 4KC 
E s 2KB 
E S IRB 
LS NS 4K 
LS S 1N 
LS S, W 4NB 


No extant collection 

W in Glen et al. (2001) 
W in Bougher and Syme 
(1998) 

Known only from 
holotype 


Known only from 
lectotype 


Introduced from NH 
Known only from 
holotype 

South America (Singer, 
1954), New Zealand 
(Horak, 1983) 

Known only from 
holotype 


Known only from 
holotype 


A (unpublished data) 
Introduced from Europe 


Known only from 
holotype 

Introduced from NH 
Known only from 
holotype 

Introduced from NH 
Known only from 
holotype 
Established in North 
America 


Known only from 
holotype 


Introduced from NH 
W in Horak (1983) 
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Table 2. (continued). 


Fungal Diversity 





Species Habit Distribution Status Comments 

Crepidotaceae 

Crepidotus eucalyptorum* WS N,SVW 4NB 

Crepidotus nephrodes WS NS 4NB 

Crepidotus prostratus* WS N,S 4N 

Crepidotus sphaerosporus WS NSV 4N 

Entolomataceae 

Entoloma angulatum* SS s IR Known only from 
holotype 

Entoloma booranodes* SS. S IR Known only from 
holotype 

Entoloma fuscum* SS S 3N Also in South Pacific 
(Horak, 1980) 

Entoloma kammala* SS s IR Known only from 
holotype 

Entoloma moongum* SS s 3KB 

Entoloma poymalangta* SS s IR Known only from 
holotype 

Entoloma prostratum* SS S 3K 

Entoloma rubromarginatum* SS S 2K 

Entoloma tabacinum* SS S 2K 

Entoloma viridomarginatum* SS s 3K 

Rhodocybe radicata* LS S IR Known only from 
holotype 

Rhodocybe reticulata* LS S IR Known only from 
holotype 

Hydnangiaceae 

Hydnangium carneum E MAST 4N W in Bougher and Syme 

VW (1998) 

Hygrophoraceae 

Hygrocybe astatogala SS NS 4KC Introduced 

Hygrocybe brunnea* LS S 3KC 

Hygrocybe fuligineosquamosa* SS — S 2KC 

Hygrocybe kandora Grgurinovic SS S IR Known only from 

& A.M. Young* [= H. coccinea holotype 

sensu Grgurinovic] 

Inocybaceae 

Inocybe arenacolens* E S 2K Known only from one 
locality 

Inocybe australiensis E N, S, W 4N W in Bougher and Syme 
(1998) 

Inocybe crassipes* E S IR Known only from 
holotype 

Inocybe cystidiocatenata* E S IRC Known only from 
holotype 

Inocybe dewrangia* E S 2RB 
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Table 2. (continued). 





Species Habit Distribution Status Comments 
Inocybe discissa* E S IR Known only from 
holotype 
Inocybe emergens* E S IR No extant collection 
Inocybe exigua* E s IR Known only from 
holotype 
Inocybe fibrillosa* E S IR Known only from 
lectotype 
Inocybe fulvo-olivacea* E S IR No extant collection 
Inocybe imbricata* E S 2R Known only from one 
locality 
Inocybe marangania* E S IRC Known only from 
holotype 
Inocybe murrayana* E s 2K 
Inocybe striatula* E S 2KB 
Laccariaceae 
Laccaria canaliculata E N, Q, S, T, 4N 
V,W 
Laccaria lateritia E N,SV,W 4NC W in Bougher and Syme 
(1998) 
Laccaria proxima E S, V 4N Introduced from NH 
Laccaria B E N,ST,V, 4N 
w 
Laccaria E E Q.S.T,V  4N[C] 
Lentinaceae 
Lentinus fasciatus WS N,QS,T, 4N 
Vow 
Neolentinus dactyloides* WSs S, W 4N W (R. Robinson pers. 
comm.) 
Lepiotaceae 
Lepiota albofibrillosa* SS S IR Known only from 
holotype 
Lepiota booloola* SS S, Ww 3K W in Glen et al. (2001) 
Lepiota cervicolor* SS S IR No extant collection 
Lepiota cinnamonea* SSi“ iS 3KB 
Lepiota discolorata* SS S IRB Known only from 
lectotype 
Lepiota exocarpi* SS s 2K 
Lepiota fuliginosa* SS S 2K 
Lepiota haemorrhagica* SS S IR Known only from 
holotype 
Lepiota kammala* SS S 2KC 
Lepiota minya* SS S IR Known only from 
holotype 
Lepiota pitereka* SS s IR Known only from 
holotype 
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Table 2. (continued). 
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Species Habit Distribution Status Comments 

Lepiota subcristata* SS S IR Known only from 
holotype 

Leucocoprinaceae 

Chlorophyllum molybdites SS N, Q, S 4N Q (unpublished data). 


Leucoagaricus naucinus 
Leucoagaricus ooliekirrus* 
Macrolepiota clelandii 


Macrolepiota rhacodes 


Leucopaxillaceae 
Leucopaxillus amarus 


Leucopaxillus eucalyptorum* 


Melanoleuca abutyracea* 
Melanoleuca clelandii* 
Melanoleuca deusta* 
Melanoleuca fusca* 
Porpoloma penetrans* 


Marasmiaceae 
Crinipellis australis* 


Marasmius albidus* 


Marasmius alveolaris* 
Marasmius cinnamoneus* 


Marasmius crinisequi 
Marasmius elegans* 
Marasmius oreades 
Marasmius riawunnus* 


Mycenaceae 
Mycena albidocapillaris* 


Mycena albidofusca* 





ena australiana* 


E S IK 
E S 2RC 
LS N,S,V,W 4NB 
LS s 2K 
LS S 2K 
LS s 2KB 
SS S IR 
LS NS 4K 
LS S IR 
Ws s 2KB 
WS s IRB 
LS N, Q, S 4NB 
LS N,S,V,W 4NB 
SS A,N,S 4N 
SS S IR 
LS S IR 
LS s IR 
Ws s 2KB 


Introduced from ?Africa 
W in Bougher and Syme 
(1998) 

Known only from 
holotype 


W in Bougher and Syme 
(1998). Introduced from 
NH 


Introduced from North 
America 

Known only from one 
locality 


Known only from 
holotype 


Known only from 
holotype 


Known only from 
holotype 

Pantropical 

N and V (unpublished 
data). W in Bougher and 
Syme (1998) 

A (unpublished data). 
Introduced from NH 
Known only from 
holotype 


Known only from 
holotype 
Known only from 
neotype 
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Table 2. (continued). 





Species 


Habit Distribution Status 


Comments 





Mycena austrofilopes 
Mycena austromaculata* 
Mycena banksiae 

Mycena clarkeana 
Mycena cunninghamiana* 


Mycena eucalyptorum* 
Mycena fusca* 

Mycena kyeema* 
Mycena lilliria* 


Mycena maldea* 


Mycena marangania* 
Mycena minya* 






Mycena nyula* 


Mycena piringa* 
Mycena pitereka* 
Mycena sanguinolenta 
Mycena subalbida* 
Mycena subgalericulata* 


Mycena subnigra* 
Mycena subvulgaris* 
Mycena vinacea* 
Mycena viscidocruenta 
Mycena waralya* 
Mycena sp.#2 


Mycena sp.#3 


Omphalotaceae 
Omphalotus nidiformis 


Panellaceae 
Panellus pusillus 


Panellus stipticus 
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LS S.V 4K 

WS S 3K 

WS NS 4KB 
WS N,S 4KB 
WS S IR 

Ws S 3KB 
LS S 2KB 
WS s IR 

AS S IRB 
LS S IRC 
LS S 2KC 
Ws S IRB 
M,LS S IRC 
WS S 2KB 
WS S 3KB 
LS N,S,V 4NB 
M S 2KC 
WS S,W 4NB 
WS S 3K 

LS S IRB 
LS s 3KB 
LS N, S, V 4NC 
WS S 2K 

WS S 2RB 
LS S 2R 


WSs N,Q,S,T, 4N 


VW 

ws N, Q, S, V, 4N 
w 

WS N, S, T. 4N 


ore rh rm a 


Known only from 
holotype 


Known only from 
holotype 
Known only from 
holotype 
Known only from 
holotype 


Known only from 
holotype 
Known only from 


holotype 


Europe 


W in Bougher and Syme 
(1998) 


Known only from 
holotype 


Known only from one 
locality 
Known only from one 
locality 


N and T, Asia, Europe, 
New Zealand, North 
America in Jin et al. 
(2001) 


spas ie 
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Table 2. (continued). 


Species 


Habit Distribution Status 


Fungal Diversity 


Comments 





Pleurotaceae 
Pleurotus australis* 


Pleurotus malleeanus* 


Pluteaceae 
Pluteus cervinus 


Pluteus muscorum* 


Pluteus nanus 
Pluteus wehlianus 


Volvariella speciosa (Fr. : Fr. 


Singer [= V. gloiocephala] 


Pseudohiatulaceae 
Cryptotrama asprata 
Flammulina velutipes 


Resupinataceae 
Hohenbuehelia bingarra* 


Hohenbuehelia carbonaria* 


Hohenbeuhelia clelandii* 
Hohenbuehelia karrara* 


Resupinatus cinerascens* 
Resupinatus subapplicatus* 


izophyllaceae 
hizopyllum commune 





Squamanitaceae 
Cystoderma muscicolum* 
Strophariaceae 

Flammula paludosa* 
Hypholoma aurantiaca 
Hypholoma fasciculare 
Hypholoma sublateritium 
Melanotus hepatochrous 
Pholiota arenariobulbosa* 


Pholiota cincta* 


WS, N 


WS, N 


Sw 


S 


4N 


W in Bougher and Syme 
(1998). Indonesia 
Known from only one 
locality 


Known only from 
holotype 

Introduced from NH 
Known only from 
holotype 
Introduced. W in 
Bougher and Syme 
(1998) 


Africa, Americas, Asia 
T in Methven et al. 
(2000). Asia, Europe, 
North America 


Known only from 
holotype 
Known only from 
holotype 


Known only from 
holotype 


Cosmopolitan 


No extant collection 
Introduced from NH 


Known only from 
holotype 
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Table 2. (continued). 











Species Habit Distribution Status Comments 

Pholiota communis LS N,S 4NB 

Pholiota graminum* LS S IR Known only from 
lectotype 

Pholiota highlandensis SS N,S,W 4N W in Glen et al. (2001) 

ws 

Pholiota punctata* SS S 2K 

Pholiota squarrosipes* Ws SV 4K 

Pholiota subpumila* M,LS S 2KC 

Psilocybe aggregata* WS s IR No extant collection 

Psilocybe argentina c NS 4NB Introduced from South 
America 

Psilocybe kolya* Cc NS 4K 

be korra* SS NS 4K 

Psilocybe kramburkicola* SS S IR Known only from 
holotype 

Psilocybe luteonites CSS NS 4N Introduced from NH 

Psilocybe musci M N,S 4K 

Psilocybe stercicola C N, S, V 4NB Introduced from NH 

Psilocybe subaeruginosa* LS N, S, V 4NB 

Psilocybe subammophila* SS S IR No extant collection 

Psilocybe toogaadyalis* [0] S IR Known only from 
holotype 

Stropharia coronilla ss N,S 4N Introduced from NH 

Stropharia semiglobata C NS 4N Introduced from NH 

Stropharia subuda* E S 3KC 

Tricholomataceae 

Arrhenia australis* M S IR Known only from 
holotype 

Clitocybe australiana* SS N, S 4K 

Clitocybe boolaronga* LS S 2K 

Clitocybe brunneoceracea* LS S, V 4KB 

Clitocybe campestris* SS S 2K 

Clitocybe kenkulunea* SS S IR Known only from 
holotype 

Clitocybe paraditopa SS N, S, V 4KB 

Clitocybe pascua* SS S IR Known only from 
holotype 

Clitocybe peraggregata* Ws S 2R Known from only one 
locality in Adelaide 

Clitocybe semiocculta* WS N,S 4KB 

Clitocybe straminea* WS S 2K 

Clitocybe subfrumentacea* 1S S 2KB 

Clitocybe tortipes* SS s 2K 

Lepista endota* LS s IRB Known only from 
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Species Habit Distribution Status Comments 
Lepista nuda LS S 2K Introduced from NH 
Lepista sublilacina* SS S IR Known only from 
holotype 
Omphalina olearis* LS S IR No extant collection 
Omphalina paludicola* LS S IR Known only from 
holotype 
Phytoconis chromacea* L N,S,T,W 4NB W in Bougher and Syme 
(1998). Symbiotic with 
Coccomyxa sp. 
Rickenella fibula M N,S,V,W 4NB W in Bougher and Syme 
(1998) 
Tricholoma australe* E S 2K 
Tricholoma eucalypticum E S, V, W. 4NB W in Bougher and Syme 
(1998). Introduced to 
South Africa 
Xerulaceae 
Xerula radicata var. mundroola* WS S 3KB 
BOLETALES 
Boletaceae 
Boletus carramarus* E S 2K 
Boletus prolinius* E s 2K 
Boletus punctatobrunneus* E S 2K 
Boletus sinapecruentus* E S 2KB 
Chalciporus ovalisporus* E N, S 4KB 
Fistulinella mollis E N,ST,V, 4NC W in Bougher and Syme 
w (1998) 
Phylloporus rhodoxanthus E N,S 4N 
Suillus bovinus E N, Q,S,V 4N Introduced from Europe 
Suillus brevipes E N, S 4N Introduced from North 
America 
Suillus granulatus E N,Q,S,T, 4NB Introduced from NH 
VW 
Suillus lakei E NS 4N N (unpublished data). 
Introduced from North 
America 
Suillus luteus E N,Q,S,T, 4N Introduced from NH 
Vw 
Tylopilus fuscobrunneus* E s 3K 
Xerocomus multicolor* E S 3K 
Boletellaceae 
Boletellus ananiceps E N,Q, S, V, 4N 
WwW 
Boletellus emodensis E A,N,Q,V 4N 
Gautieriaceae 
Austrogautieria chlorospora* E S 2KC 
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Table 2. (continued). 





Species Habit Distribution Status Comments 
Austrogautieria costata E N,S 4KC 
Austrogautieria macrospora* E S, V 4K 
Gyrodontaceae 
Phlebopus marginatus E SW 4N Asia, New Zealand. Type 
from W 
Paxillaceae 
Hygrophoropsis psammiphila* SS S IR Known only from 
holotype 
Austropaxillus infundibuliformis E NSW 4N W in Bougher and Syme 
(Cleland) Bresinsky & Jarosch* (1998) 
[= Paxillus infundibuliformis] 
Paxillus involutus E N, S, V 4NB Introduced from Europe 
Tapinella panuoides WS N,S,V,T, 4NC W in Bougher and Syme 
w (1998). Introduced from 
NH 
Pisolithaceae 
Pisolithus microcarpus E N,Q,S,T 4N 
Pisolithus tinctorius E S IK Introduced ftom NH 
Pisolithus sp. E N, NT, Q, S, 4N 
TVW 
Sclerodermataceae 
Scleroderma albidum E N, S, V,W 4N 
Scleroderma cepa E NSW 4NB W in Glen et al. (2001) 
Scleroderma mayama E NS 4K 
Scleroderma verrucosum E N, S 4N 
Rhizopogonaceae 
Alpova clelandii E S, V 4K 
Rhizopogon luteolus E N,S,T,V 4N Introduced from NH 
Rhizopogon rubescens E N, S, T, V, 4N Introduced from NH 
W 


is* 


m 
z 
PL 
E 
ES 
eA 
w 


Rhizopogon vulgar Introduced from NH 





CANTHARELLALES 

Cantharellaceae 

Cantharellus attenuatus* E S 2KB 

Cantharellus granulosus* E S IR Known only from 
holotype 

Cantharellus ochraceoravus* E S IRB Known only from 
holotype 

LYCOPERDALES 

Battarreaceae 

Battarrea stevenii SS N,S 4K Pantropical 

Lycoperdaceae 

Bovista brunnea SS NS,V,W 4N New Zealand 

Bovista cunninghamii SS N, S, V AN[C] 

Bovista gunnii SS N,S,T 4K 
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Species Habit Distribution Status Comments 
Bovista pulyuggeodes* SS N,NT,S,V 4K 
Bovista verrucosa* SS S IR Known only from 
holotype 
Calvatia candida SS S 2N 
Calvatia cyathiformis SS NS 4NB Pantropical 
Calvatia fusca* SS N,S 4K 
Calvatia lilacina SS S IK 
Calvatia olba* SS N, Q, S 4NC 
Disciseda australis Ss S,V 4K 
Disciseda candida SS NT, S 4K New Zealand, South 
America 
Disciseda errurraga* Ss N,S 4K 
eda irregularis SS N, S, V 4K 
la kiata Ss N, NT 4K 
eda muntacola SS NT, S 4K 
eda verrucosa SS N, 4K New Zealand 
Langermannia gigantea ss S 3N Africa, Americas, Asia, 
Europe, New Zealand, 
Lycoperdon glabrescens SS N, S, T 4KB 
Lycoperdon nitidum* SS S IR Known only from 
holotype 
'coperdon pratense SS N,ST,V  4NB 
operdon scabrum* SS S 3K 
Lycoperdon spadiceum SS S 3KB Europe, New Zealand 
Lycoperdon stellatum SS S 2K 
Mesophelliaceae 
Castoreum radicatum E ST 4N 
Mesophellia glauca E S TV 4N[C] 
Mesophellia pachythrix E ST 4N 
Nothocastoreum cretaceum E ST 4K 
Montagneaceae 
Montagnea arenaria var. SS S 3K Africa 
macrospora 
Mycenastraceae 
Mycenastrum corium SS N,NT,S,W 4N Africa, Americas, Asia, 
Europe, New Zealand 
Octavianinaceae 
Octavianina tasmanica E STNE 4N New Zealand 
Phellorinaceae 
Chlamydopus meyenianus SS S, W 4K Africa, Americas, Asia 
Phellorina herculeana var. SS NT, S 4K Africa, Americas, Europe 
herculeana 
Phellorina herculeana var. SS S 3K Africa, Asia 


strobilina 


D TLLC————————————— 
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Table 2. (continued). 





Species Habit Distribution Status Comments 

Podaxaceae 

Podaxis pistillaris ss N, NT, Q, S, 4N[C] In national parks in NT, 

w W (Priest and Lenz, 

1999). Pantropical 

Secotiaceae 

Endoptychum kolya* SS S IK Known only from 
holotype 

Endoptychum moongum* SS S IR Known only from 
holotype 

Endoptychum wariatodes* SS s 3K 

Tulostomataceae 

Tulostoma albicans SS N, NT, S 4N America, Europe 

Tulostoma album SS S, W 4K 

Tulostoma australianum SS NT,S 4K 

Tulostoma berteroannum SS NT,S 4K Africa 

Tulostoma fimbriatum var. SS S IN Americas and Asia 

egranulosum 

Tulostoma jourdani SS S IK North Africa 

Tulostoma macalpinianum SS S, V 4K Holotype from V. South 
America 

Tulostoma operculatum SS S IK 

Tulostoma pubescens* ss S IR Known only from 
holotype 

Tulostoma pulchellum SS NS 4K Americas, Europe 

Tulostoma pygmaeum SS s IR 

Tulostoma readerii SS NT,S 4N 

Tulostoma striatum* SS NS 4N 

Tulostoma subfuscum SS S IK 

Tulostoma wrightii SS S IK 

PHALLALES 

Clathraceae 

Aseroé rubra LS, SS _N,S,T 4N Pantropical 

Colus hirudinosus SS NS 4N Cosmopolitan 

Ileodictyon cibarium LS, SS_N, S, V 4NC Chile, New Zealand, 
introduced in Africa and 
UK (Dring, 1980) 

Ileodictyon gracile LS, SS N, S,T, V. 4NC Africa, Asia, Europe 

w (Dring, 1980) 

Lysurus cruciatus SS NS 4N Africa, Americas 

Geastraceae 

Geastrum ambiguum SS NSW 4N Africa, West Indies 

Geastrum australe SS NS 4KC 

Geastrum campestre SS S 3K Africa, North America, 
Europe 

Geastrum clelandii SS S, V, W 4K 
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Species Habit Distribution Status Comments 
Geastrum coronatum SS S, V 4N Africa, Europe, North 
America, New Zealand 
Geastrum fimbriatum Ss S 3N Cosmopolitan 
Geastrum floriforme SS N, S, V 4N Africa, Americas, Asia, 
New Zealand 
Geastrum fornicatum SS 3K Africa, Americas, Asia 
Geastrum minimum SS N, S 4NB Americas, Asia, Europe, 
New Zealand 
Geastrum pectinatum SS NS 4NB Africa, Europe, North 
America, New Zealand 
rum saccatum SS N, S 4NB Africa, Americas, Asia 
strum triplex LS N, S, V 4NB Africa, Americas, Asia, 
New Zealand 
Hysterangiaceae 
lysterangium affine E ST 4N 
Hysterangium inflatum E N, S, T, V 4NB 
Phallaceae 
Mutinus borneenis LS NS 4N Asia, Europe 
Phallus rubicundus LS N,S 4N Pantropical 
RUSSULALES 
Elasmomycetaceae 
Gymnomyces wirrabarensis' E S 2KB 
Zelleromyces australien: E N, Q, S, T, V 4NB 
Zelleromyces striatus* E N, S 4K 
Russulaceae 
Cystangium balpineum* E S 2K Known only from only 
one locality 
Lactarius clarkeae* E S, W 4KB W in Glen et al. (2001) 
Lactarius clelandii E N,S 4N 
Lactarius mea* E S 2R Known from only one 
locality 
Lactarius necator E S, T 4N Introduced from Europe 
Russula cheelii* E s IR Known only from 
holotype 
Russula erumpens E NSW 4N W in Bougher and Syme 
(1998) 
Russula flocktonae jn N, S 4K[C] W in Bougher and Syme 
(1998) 
Russula ingwa* E N.S 4K 
Russula iterika* E S 3K 
R la kalimna E N, S 4K 
Russula lenkunya* E S 2KB 
Russula marangania* E s 3K 
Russula neerimea* E S, W 4K W in Bougher and Syme 


(1998) 


p A 
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Species Habit Distribution Status Comments 

Russula persanguinea* E Ss, W 4KC W in Bougher and Syme 
(1998) 

Russula purpureoflava* E NS 4N 

Russula viridis* E s IR Known only from 
holotype 

Russula wollumbina* E S IR Known only from 
holotype 


Hysterangiales are included in the Phallales. Where subsequent taxonomic 
studies have resulted in name changes to species these are given in full in 
Table 2. The collection data Grgurinovic (1997) cited are especially valuable 
as all records are vouchered by herbarium specimens. Only species known to 
occur in South Australia are treated here. Cleland did most of his collecting in 
New South Wales during 1910-1920, and in South Australia during 1921-1940. 
There were relatively few accessions of macrofungi at AD during the period 


1940 to 1997. Accessions of fungi to the AD collection since 1995 have not 
been studied by us and have not been included in this report. The authors of 
most of the illustrated guides to Australian macrofungi do not give herbarium 
numbers for the specimens illustrated so their data have not been included 
either. May and Wood (1997) have compiled the literature to 1996 referring to 
taxa of Australian macrofungi. However, most of the references to taxa are not 
supported by herbarium specimens. 


Habit 

The biological habit of the fungi listed was determined from the literature 
(Singer, 1986; Brundrett ef al., 1996), from herbarium notes and from our 
observations. Relatively few vascular plant families are known to form 
ectomycorrhizas but they include some of the most widespread and 
ecologically significant families in Australia including Asteraceae (some), 
Casuarinaceae, Caesalpinaceae, Epacridaceae (some), Fabaceae (some), 
Mimosaceae (some), Myrtaceae, Nothofagaceae, Nyctaginaceae and 
Rhamnaceae. Species of the introduced families Betulaceae, Cistaceae, 
Corylaceae, Fagaceae, Juglandaceae, Pinaceae, Salicaceae and Tiliaceae are 
also ectomycorrhizal. Since Europeans first settled in Australia two centuries 
ago large areas, particularly in higher rainfall zones, have been cleared for 
agriculture and exotic tree plantations. Introduced herbivores, cattle, sheep and 
horses, now dominate grazing lands. These regions are associated with a suite 
of exotic coprophilous and saprotrophic fungi. In recognition of the 
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Table 3. Distribution, Conservation Status and Protected Area Status Categories. 


Known by one collection only. 

Known distribution an area less than 100 km diameter. 

Known from only one State or Territory in Australia. 

Known from more than one State or Territory in Australia. 

Presumed extinct. Taxon not collected or otherwise verified over the past 50 years 

despite searching in all known and likely habitats or the known habitat has been 

destroyed. 

E Endangered. Taxon is in serious risk of disappearing from the wild within 20 years if 
present land use and other threats continue to operate. 

M Vulnerable. Taxon not presently endangered but at risk of disappearing from the wild 
within 50 years through continued habitat depletion or changes in land use or land 
management. 

R Rare. Taxon that is rare in Australia but that does not have an identifiable threat at 
present. 

K Poorly known. Taxon that is suspected to belong to one of the above categories but 
accurate field distribution data are lacking at present. 

N Not endangered. Taxon not under threat. 

[e Reserved. Taxon has at least one population within a national park (excluding Belair 
National Park), or other proclaimed conservation reserve in South Australia. 

B Reserved. Taxon known from one or more herbarium collections from Belair National 
Park. 

[C] Reserved. Taxon has at least one population within a national park, or other 

proclaimed conservation reserve in another Australian State or Territory. 


saun 


uncertainties in some of the data percentages are rounded to the nearest whole 
number. 


Distribution 

The known distribution by State or Territory is listed. This includes data 
from the AD collections and other published records supported by herbarium 
collections (e.g. Bougher and Syme, 1997). Given the relatively few 
collections available no attempt has been made to indicate distribution by 
Region within States as was done by Briggs and Leigh (1995) for Australian 
phanerogams. 


Conservation Status 

In Europe threatened species have been grouped according to the 
categories of the IUCN classification (Arnolds and de Vries, 1993) as shown in 
Table 1. There are difficulties in directly applying the IUCN Red Data Book 
categories, the Arnolds and de Vries (1993) categories or the ROTAP model 
(Briggs and Leigh, 1995) categories to macrofungi in South Australia. 
Therefore we have modified the distribution, conservation and protected area 
categories as shown in Table 3. It is recognised that strict application of the 
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Table 4. Ecological attributes of Agaricales, Boletales, Cantharellales, Lycoperdales, Phallales and Russulales of South Australia. 














Attribute Agaricales Boletales Cantharellales Lycoperdales Phallales Russulales Total 
No. of species 309 35 3 54 21 21 443 

1 Introduced species 44 (14%) 11 (31%) 0 0 0 1 (5%) 56 (13%) 
Coprophilous species 20 (7%) 0 0 0 0 0 20 (5%) 

i Introduced coprophilous species 13 (4%) 0 0 0 0 0 13 (3%) 

1 Ectomycorrhizal species 94 (30%) 33 (94%) 3 (10096) 3 (6%) 2 (10%) 21(100%) 156 (35%) 
Introduced ectomycorrhizal 8 (3%) 10 (29%) 0 0 1(596) 19 (4%) 
species 
Lichenised species 1 (0.3%) 0 0 0 0 0 1 (0.2%) 
Litter saprotrophs 53(17%) 0 0 0 6 (29%) 0 59 (13%) 
Introduced litter saprotrophs 6 (2%) 0 0 0 0 0 6 (1%) 

1 Soil saprotrophs 70 (23%) | 1396) 0 49 (91%) 16 (76%) 0 136 (31%) 

1 Introduced soil saprotrophs 18 (6%) 0 0 0 0 0 18 (4%) 

| Wood inhabiting saprotrophs 66 (21%) 1 (35%) 0 0 0 0 67 (15%) 
Introduced wood-inhabiting 3 (196) 1 (3%) 0 0 0 0 4 (196) 
saprotrophs 
Nematophagous species 8 (3%) 0 0 0 0 0 8 (2%) 








Table 5. Conservation status of Agaricales, Boletales, Cantharellales, Lycoperdales, Phallales and Russulales of South Australia. 





Attribute Agaricales Boletales Cantharellales Lycoperdales Phallales Russulales Total 

No. of species 309 35 3 54 21 21 443 
Species in Conservation 113 (37%)  1(396) 0 4 (71%) 0 5 (24%) 125 (28%) 
Category R 

Species in Conservation 104 (34%) 12 (34%) 0 32 (59%) 4 (19%) 11 (52%) 164 (37%) 
Category K 

Species with holotype, lectotype 211 (68%) 11 (31%) 0 12 (22%) 0 15 (7196) 252 (57%) 


or neotype described from a 
collection from South Australia 


Species presently known only — 87 (28%) 1 (3%) 3 (100%) 4(7%) 0 5 (24%) 99 (22%) 
from holotype, lectotype or 

neotype 

Species with holotype, lectotype 75 (24%) 3 (9%) 0 1 (2%) 0 3 (1494) 84 (19%) 


or neotype described from a 

collection from a site now in a 

conservation reserve in South 

Australia 

Species presently known only — 24 (8%) 0 0 0 0 0 25 (6%) 
from holotype, lectotype or 

neotype described from an area 

presently in a conservation 

reserve in South Australia 

Species collected from sites 121 (39%) 8 (23%) 0 8 (15%) 6 (29%) 6 (29%) 151 (34%) 
presently in conservation 

reserves in South Australia 


Species known from Belair 95 (31%) 6 (17%) 0 4 (796) 5 (24%) 4 (19%) 116 (26%) 
National Park 
Species with known distribution 146 (47%) 6 (17%) 0 7 (13%) 0 9 (29%) 171 (39%) 


range of less than 100 km 
(Categories 1 & 2) 





Table 6. Conservation status of ecological groups of Agaricales, Boletales, Cantharellales, 
Lycoperdales, Phallales and Russulales of South Australia. 








Ecological Group Total Species with holotype, Species collected from 
lectotype or neotype sites presently in 
described from a conservation reserves 
collection from South in South Australia 
Australia 

~ Number of species 443 252 (57%) 151 (34%) 

Coprophilous species 20 7 (35%) 9 (45%) 

Ectomycorrhizal species 156 95 (6196) 56 (36%) 

Litter saprotrophs 59 40 (6896) 24 (4196) 

Soil saprotrophs 136 54 (40%) 30 (22%) 

Wood inhabiting saprotrophs 67 43 (64%) 34 (51%) 


categories as defined will be difficult owing to the paucity of collecting of 
macrofungi in South Australia since 1950 and uncertainty concerning future 
land use changes. However, as a guide to future studies on the conservation 
status of fungal taxa the categories are valuable. Three categories of 
conservation reserve are included. Reserved species Category B is a 
recognition of the significance of Belair National Park in Australian systematic 
mycology. Placement in the categories is qualitatively and not quantitatively 
determined on the basis of expert knowledge. 


Results 

The mycoflora reported here comprises 443 species, one subspecies and 
one variety (Table 2). Where only one subspecies or variety is known from 
South Australia that subspecies or variety has been treated as a species. The 
mycoflora includes 309 species and one variety of Agaricales, 35 species of 
Boletales, 3 species of Cantharellales, 54 species and one subspecies of 
Lycoperdales, 21 species of Phallales, and 21 species of Russulales. These 
orders, in the sense used here, are phylogenetically meaningful (Hibbett et al., 
2000) although the Lycoperdales is known to be nested within the Agaricales 
(Hopple and Vilgalys, 1999; Hibbett et al., 2000). 

Some significant ecological attributes of the fungi studied are shown in 
Table 4. Ectomycorrhizal fungi comprise 35% of the mycoflora reported on 
and were the predominant ecological group. The second largest group was the 
soil saprotrophs with 3196 of the taxa. Wood inhabiting saprotrophs comprised 
only 15% of the mycoflora. The group with the greatest proportion of 
introduced taxa was the coprophilous fungi while the group with the least 
introduced taxa was the wood saprotrophs (see Table 6). 

No taxon was determined to be extinct although a large number known 
y from the type collection had not been collected for at least 50 years 











or 


B 
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because there had been no consistent effort made to recollect them. Nor was it 
possible to determine if any species was endangered or vulnerable. Cleland 
collected in swamps near Adelaide; many have since been drained. Species 
known only from holotype collections from such sites may now be extinct or 


endangered (e.g. Hebeloma serratum). Much of the mallee vegetation of South 


Australia was cleared for cereal growing; rare species from that habitat such as 
Pleurotus malleeanus need to be actively searched for. 

A disturbing 22% of the species listed is known only from the type 

collection (Table 5). Cleland was an enthusiastic collector who visited the 
same localities repeatedly over many years. Therefore a species known from 
only one site is probably rare or fruits only infrequently. More than half the 
species listed (57%) were described from collections made in South Australia. 
Cleland did much of his collecting in the vicinity of his residences, his various 
places of work, near places he stayed at for holidays and at Belair National 
Park and Mt Lofty in the Adelaide Hills. Many of these localities have been 
subject to extensive urban development in recent decades and consequently 
there has been substantial destruction and modification of native plant 
communities. It is not known what effects these changes have had on the 
macrofungi. 
Cleland rarely gave details of collection sites more precise than town or 
suburb. This has presented particular difficulties in determining if a collection 
was made in a conservation area. One of his favoured collecting localities was 
Mt Lofty (725 m). This has a residential area and tourist development along the 
main ridge to the summit. The summit and western slopes are now included in 
the 1000 ha Cleland Conservation Park. The southeastern slopes are included 
in Mt Lofty Botanic Gardens. However, we have decided Cleland's data for Mt 
Lofty collections are insufficient to say they were from either of these 
conservation areas. Belair National Park is the oldest in South Australia and 
covers about 840 ha. A remarkable 26% of the macrofungi known from South 
Australia have been collected from this one Park. Another important locality is 
Lake Bonney in the south-east of South Australia. The western shores of the 
lake are in Canunda National Park but the eastern side is not conserved. We 
have excluded collections from Lake Bonney from those in conserved areas. 





Discussion 

The forests and woodlands of South Australia are predominantly of 
strongly ectomycorrhizal plant communities. Within these ecosystems the 
fungal partners play a crucial role in nutrient cycling taking up mineral 
nutrients from soil and degrading mycelium, both dead and alive, of 
saprotrophic fungi (Lindahl, 2000). Ectomycorrhizal fungi have evolved from 
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saprotrophic ancestors including at least six lineages of Holobasidiomycetidae. 
Multiple lineages of both fungi and phanerogam have evolved adapted to 
ectomycorrhizal symbiosis (Hibbett et al, 2000). In South Australia 
ectomycorrhizal fungal communities are typically diverse and species rich. 

The known geographic range is less than 100 km for 39% of the taxa. 
There are significant differences between Orders in degree of localisation. For 
the Agaricales 47% have a known range of less than 100 km, whereas for the 
Lypoperdales it is 13% and for the Phallales none. Amongst Australian higher 
plants more than half (57%) the threatened species have a range of less than 
100 km (Briggs and Leigh, 1995). 

The data indicates a high degree of endemicity in both ectomycorrhizal 
and saprotrophic macrofungi in South Australia. This is in agreement with 
other studies of the indigenous Australian mycoflora (Grgurinovic, 1997, 2001; 
Claridge et al., 2000a,b). The factors determining distribution of macrofungi 
are still poorly known. Claridge et al. (2000b) found the species composition 
of communities of hypogeous mycorrhizal fungi in southeastern Australia was 
influenced by complex interactions between site and climatic factors. Amongst 
the factors identified as significant were: locality, topography, diversity of 
ectomycorrhizal plant partners, topographic position, soil fertility, amount of 
leaf litter, presence of large decaying logs, time since last fire, temperature of 
coldest month, and annual mean moisture index. The available data do not 
permit us to divide the fungi into associates of particular ecological 
communities with any confidence. Such data are essential if we are to 
determine if for example predicted changes in climate (Sala et al., 2000) will 
render increasing numbers of macrofungi vulnerable. Thus it is not known if 
assemblages of macrofungi in South Australia are under environmental or 
biotic control (May, 1984) or an interaction between both. It is unlikely Belair 
National Park is unusually rich in fungal taxa. It is more likely the apparently 
diverse and rich mycoflora of the Park is a consequence of informed and 
enthusiastic collecting by an amateur but skilled mycologist in a relatively 
small area over many years. Certainly Belair National Park should be listed as 
an area of national significance for macrofungi under the Australian Heritage 
Commission Act 1975. At present there is only one listed site for fungi in 
Australia: Lane Cove Bushland Park, Sydney for species of Hygrophoraceae 
(Kearney and Kearney, 2000). 

The proportion of ectomycorrhizal fungi is probably greater than shown 
in Tables 4 and 2. Species of Entoloma sensu lato are generally considered to 
be saprotrophs (Singer, 1986). However, overseas an increasing number have 
been demonstrated to form ectomycorrhizas with trees and shrubs (e.g. Loree 
et al., 1989; Graf and Brunner, 1996). Much work needs to be done to 
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determine which species of Entoloma can form ectomycorrhizas, with which 
host plants and at what stage in the succession, Field observations suggest they 
are likely to be mid to late succession species. Mycosociological observations 
indicate species of Geastrum form ectomycorrhizal associations (Hibbett et al., 
2000). 


There have been great changes in both urban and rural environments 
since the Second World War but little information on how those changes may 
have affected the fungal communities. Conversion of woodland or forest to 
exotic pasture or to agriculture results in loss of ectomycorrhizal, wood decay 
and some saprotrophic species. The rates at which these fungi die out are 
unknown. Studies of the ectomycorrhizal fungi in eucalypt plantations 
established on expasture sites may give information on survival, and on rates of 
ingress of fungi from adjacent remnant forest or conservation areas. 

The study of macro basidiomycota in Australia has progressed in an 
irregular manner with periods of intense activity usually by a very small 
number of very productive scientists working alone. The studies of M.C. 
Cooke and G.E. Massee in the nineteenth century, and of J.B. Cleland in 
Australia and G.H. Cunningham in New Zealand in the twentieth century 
immediately come to mind. Interest in classification, taxonomy and ecology of 
macrofungi in Australia is increasing as evidenced by the activities of groups 
such as Sydney Fungal Studies Group (2001) and Fungimap (2001). However, 
the number of scientists in full time employment as fungal taxonomists is 
pitifully low. The National Fungus Collection is based in the herbaria BRI, 
BRIP, and DAR and concentrates primarily on pathogens of agricultural and 
horticultural interest. These are mosdy microfungi. In Australia only the 
National Herbarium of Victoria employs full time macrofungal taxonomists 
(2). The value of and need for extensive herbarium collections of fungi has 
been di ed by Grgurinovic and Walker (1993). In 1991 Australian herbaria 
held more than 4.3 million exsiccata of vascular plants but only 0.13 million of 
fungi other than lichenised fungi (Grgurinovic and Hyde, 1993). The number 
of species of vascular plants in Australia is estimated to be about 25,000 
whereas the number of species of fungi is variously estimated as being of the 
order of 100 000 to 250 000 (Pascoe, 1990). Almost all the higher plants have 
been described and most States have modern and comprehensive publishe 
floras and / or regional floras. Only one Australian State, South Australia, has a 
relatively comprehensive modern flora of some groups of macrofungi 
(Grgurinovic, 1997). 
At present there are neither the people with taxonomic expertise nor 
herbarium nor molecular resources to be able to quantify the threat o 
extinction of the macroflora of South Australia. Quantitative risk evaluation of 
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the kind recommended by World Conservation Union (1994) and Keith (1998) 
are not possible with the resources and knowledge available now. The 
development of lists of threatened taxa of fungi, even though based on 
qualitative criteria, is useful. The list can function as a resource document for 
conservation planning and management, for legislative purposes, as a source of 
information for increasing public awareness, and as a focus for research 
planning and the centralised input of new information (McIntyre, 1992). 

Particular challenges are faced in identifying threatened fungus species 
owing to the nature of their life history, ephemeral and often cryptic 
basidiomata, and the diffuse and not morphologically distinctive vegetative 
phase immersed in a large and often heterogeneous substratum. Rarity is an 
important attribute of most threatened fungi possibly predisposing taxa to 
threats. Rabinowitz (1981) identified seven forms of rarity based on habitat 
specificity, local population size, and geographic range. Rarity was treated as a 
patial phenomenon but with fungi can also be a temporal component as 
species of fungi, ectomycorrhizal and wood decay fungi in particular, are 
associated with particular seral stages of both fungal and vegetation 


development. 

We can confidently say that in South Australia in the twentieth century 
there was a considerable decrease in the range of most species of macrofungi 
as a consequence of land clearing for agriculture, horticulture, exotic plantation 
forestry, industry and urban development. It is likely fragmentation and genetic 
isolation of fungal populations has accompanied range reduction. Lack of 
systematic monitoring of fungal communities and paucity of field mycologists 
makes it impossible to determine if there has been a general decline in fungal 
populations or diversity within conservation areas. Mycoecological studies of 
ocalities such as Belair National Park and Mt Lofty where the macrofungi 
have been relatively well documented would be invaluable sources of 
information to help with understanding the conservation status of the present 
mycoflora. 

It is remarkable that no macrofungal taxonomist is employed in South 
Australia. Macrofungi are known to be essential for the functioning of native 
lant communities. At present a large proportion of the macrofungi appear to 
be endemic to South Australia with many species (22%) known from only one 
collection. Only 34% of species are known to be in conservation areas. 
"urthermore there is very limited knowledge of the macro-mycoflora from 
areas other than the Flerieu Peninsula and Adelaide Hills. This disparity in 
knowledge needs urgent attention. Balmford, Lyon and Lang (2000) have 
suggested genus level surveys as a means of rapid identification of key 
conservation areas for macrofungi. These circumstances provide a strong 


a 
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argument for a diversion of resources to the study of macrofungi in South 
Australia. 
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